Growing interest in the mechanisms and management of obesity has promoted investigation of methods for measuring total body fat, and has emphasized the need for accurate and practical methods of quantifying change in fat. Expressions based on either volume distribution or densitometric analysis lack validity when applied singly under conditions of abnormal hydration and provide doubtful accuracy in extreme obesity or severe emaciation (1) . Substitution of parallel measurements of total body water and body density into the same fat prediction equation circumvents hydration abnormality, but requires the difficult measurement of body volume, which to date has been most satisfactorily accomplished by underwater weighing (2) . More important, estimation of fat with methods that require densitometric analysis necessitates dependence upon the possibly invalid assumption of a known and constant density of the fat-free body.
Edelman, Brooks and Moore have explored the utility of concurrent measurement of nitrogen balance and volume distribution of deuterium oxide to assay change in fat (3) . Behnke 
MATERIALS AND METHODS
Subjects of the study consisted of five men and three women. Three were obese, one was normally constituted and the others had several types of metabolic disease (Cushing's syndrome in two, myxedema in one and cirrhosis with malnutrition and ascites in the other). Studies were conducted under conditions of metabolic balance for periods ranging from 20 to 158 days, change in fat (A fat) being calculated from the beginning to the termination of each study. A Fat was calculated by two independent methods: 1) Body density (D) and total body water (TBW) were measured, respectively, by underwater weighing and volume distribution of antipyrine or D2O as described previously (5, 6) . Antipyrine was used in Cases 4, 5, 6 and 8 (Table I) . Both D2O and antipyrine were used to measure body water in Cases 1, 2, 3 and 7. The volume distribution of DO was in general slightly greater than that of antipyrine. When both were utilized the average of all determinations was used to calculate TBW. These values were substituted into the fat prediction equation (7) where D is body density and W is body water expressed as per cent of body weight. Calculation of total body fat (TBF) by this method at the beginning and end of each study permitted estimation of A fat. This method of study will be termed "densitometric."
2) The second method of calculation was that outlined by Edelman, Brooks and Moore (3), i.e., subtraction from change in total body weight (ATBwt) of the sum of the changes in the major mobile body constituents, protein method of measurement rests on the facts that turnover of the mineral phase of the body results in minimal change in weight (from 350 to 500 Gm. with loss or gain of 10 per cent of body stores of ash) and that body carbohydrate is inconsequential in amount and subject to limited variation. Consequently, change in body weight is governed almost entirely by loss or gain of fat, water and protein. This method of measuring A fat will be termed "compartmental."
The method of measuring nitrogen balance has been reported from this laboratory (6) . Calculations of the assumed error of the methods were made as outlined by Siri (7). Figure 1 demonstrates the method of calculation and changes in total body fat as determined by densitometric and compartmental techniques in a normally constituted man (Case 1, Table I Comparison was made of two independent methods of estimating body fat changes in eight patients studied under conditions of metabolic balance over periods from 20 to 158 days. Serial measurements of body fat were obtained by substituting values for body density (underwater weighing) and total body water into a single fat prediction equation. Change in total body fat, which ranged from a gain of 7.4 Kg. to a loss of 15.3 Kg., as determined densitometrically, was compared with variations in fat as determined by subtracting the sum of measured changes in protein and water from change in body weight. In the eight studies there was no significant difference in calculated A fat as determined by the two methods (p > 0.90). Comparison of individual studies revealed differences that fell within the potential error of the methods. The close correlation between the two methods strengthens the validity of both and indicates that estimation of change in total body fat can be approached by readily available volume distribution and balance techniques.
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